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REMARKS 

Claims L 2. and 5-13 are pending in the present application. Claim 12 has been withdrawn from 
consideration. Claims L 2, 5-9, 1,1, and 13 remain rejected under 35 U.S.C. § 103 on the grounds that 
they are unpatentable over Studer (WO 02/086073) in view of Lee (U.S. 2003/021 1605). in addition, 
claims 1-2, 5-! j, and 13 are rejected under 35 li.S.C. § 103 on the grot nds hai dies are unpatentable 
over Studer in view of Lee and further in view of Song (Methods in Mol. Biol, 198:79-88 (2002)). 
Applicants discuss the primary references, Studer and Lee, only. 

The claims are directed to a specific protocol for inducing stem cells to differentiate into neuronal cells. 
This comprises four sequential steps, each with different factors, and each for seven days. The first step 
is with basic FGF. The second step is then culturing the cells produced in the first step with FGF8 and 
SHH. The third step is then culturing the cells produced in the second step with BDNF. The fourth step 
is then culturing the ceils produced in the third step with astrocytes. Each step is performed for at. least 
seven days. 

the cited it • entiatmg embryonic stem cells into five 

different neuronal types. Both of the references teach the same differentiation protocols. WO 02/086073 
starts with nuclear transfer embryonic stem cells and U.S. 2003/021 1605 starts with blastocyst-derived 
embryonic stem ceils. 

The references disclose ail of the claimed factors (as well as many others). But for four of the protocols, 
not all the claimed factors are even used, for one of ' - > opaminerg funs) SHH 

FGP8, and bfGF are used and, optionally, BDNF (among others). But, in this protocol, factors are added 
out of sequence and/or simultaneously. 
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la an interview conducted September 8, 2009, Applicants presented a table summarizing the various 
protocols. In case that this summary will assist in comprehending the references and die various 
protocols. Ap h the su ; to his request. 

The Examiner's rationale can be found in the paragraph spanning pages 5 and 6 of the Office Action 
dated October 29, 2009, and is maintained in the first full paragraph on page 4 of the Office Action dated 
Jane 22, 2010. The Examiner takes the position that adding the factors sequentially does not produce any 
superior result because, at the end, the culture contains the same factors and the same ES cells, which 
would be induced to differentiate into neurons. She takes the position that one would have expected that 
adding the factors sequentially, and for the duration as claimed, would have been expected to produce the 
same result as ad , . .. gether 1 the shorter duration as shown in the cited .references. 

To address the Examiner's rationale, Applicants submitted a Declaration from Dr. Catherine Verfaillie,, an 
inventor in the current application, explaining that each factor would have been expected to induce a 
I . effect and that, if factors had been added sequentially rather than simultaneously, it 
would not have been reasonably predictable thai the same phenotype would result. Dr. VsrfaHhV 
concludes that, in her opinion, the person of ordinary skill in the art would not have been motivated to 
alter the referenced procedures as in the claims because they would not have reasonably expected to 
produce the referenced results. 

In the Declaration, Dr. Verfaillie indicates that she has not performed an experimental comparison 
between the referenced end products a; d the end products obtained using the claimed method. But she 
illustrates the principle by way of a differentiation protocol that had been conducted in her laboratory. 
(Snykers et al s attached to the Declaration). There, adult bone marrow cells were subjected to two 
protocols (i.e., sequential vs. "cocktail" of factors) to assess the effect on differentiation into hepatocyte- 
like cells Sh« 1 protocol can result in quite 

diffe ii i i i s exposure (he using a cocktail of factors) 
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The Examiner does not ■substantively rebut the discussion or e\ idenee submitted in the Declaration. The 
Examiner summarily dismisses Dr. Verfaii lie's Declaration on the grounds that Dr. Verfaillie 'tails to 
provide side-by-side comparisons t« demonstrate that the elain ' i els generated 

from sequential addition of growth factors, are different from those that are simultaneously exposed to the 
same growth factors taught in the cited references." See Office Action dated October 29, 2009, page 6. 
mts respectfnll} ubn i it ! i is an erroneous reason to dismiss this Declaration. 

Obviousness is premised on what the person of ordinary skill would have been motivated to do and this, 
in turn, is based on what they would have reasonably expected would successfully produce the result. 
Accordingly, the opinion of Dr. Verfaillie goes to what the person of ordinary skill in the art would have 
expected, and not to what actually may have occurred after the fact. A side-by-side comparison, as 
required by the Examiner, would show what actually occurs. But the proper question is what the person 
ofcrdinar> skill won , t e V , . • , 

The Declaration is also dismissed on the grounds that Snykers et al. is irrelevant because the Snykers stem 
cells are not differentiated into neurons. Applicants respectfully submit that this is also an erroneous 
reason to dismiss the Declaration without substantive discussion. Dr. Verfaillie presented this evidence to 
illustrate the general principle that exposure of a stem cell to the same factors, in a different sequence, 
does not necessarily produce the same result. This, accordingly, was brought in to establish what the 
person of ordinary skill in the art would have reasonably expected and what they would have been 
motivated to do based on the knowledge in the art at the time. 

in the latest Office Action (dated June 22, 2010), the Examiner has a fairly extended discussion of how 
KSR International v. Teleflex (82 l)SPQ2d 1385 (2007)) applies. On page 6, the Examiner basically takes 
the position that sequential as opposed to simultaneous exposure yields predictable results. She deems 
simultaneous and equent il addi'do is a simple ubstit ti t reasoi «» oxpected to produce the same 
results. But this is exactly the erroneous position that the Declaration addresses. And, because the 
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Examine} (in Vpplica ts op i itton eai proceed no 

further except fay way of appeal. 

For all these reasons, Applicants submit that the rejection should be withdrawn or, at the very least, that 
the Examiner should issue a new Office Action presenting substantive rebuttal evidence showing that, 
using the claimed protocol, the person of ordinary skill would have reasonably expected the referenced 
end product. 
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2003/0036195 (Studer et al.) 



T YPE OF CELL 


FE X F 


G \H \-FRGK. 
"raitogeir- 
(Not SHH) 
(Not FCF8) 


[00! 9] 


bFGF 
SHH 
FGF8 


[0016] 


ASTROC MtS 
"mitogen" 
SHH 
FGF8 


[0017] 


OliwODLNDRCJt VTF S 
"mitogen" 
SHH 
FGF8 


[0018] 


DOPAMINERGIC 
bFGF 
SHH 
FGF8 
BDNF (21 suggested) 


[0015] 



